Pulsed emission from 7-ray pulsars originates inside the magnetosphere, from radiation by charged particles accelerated near the magnetic poles or in the outer gaps. In polar cap models, the high energy spectrum is cut off by magnetic pair production above an energy that is dependent on the local magnetic field strength. While most young pulsars with surface fields in the range B = 101_ -1013 G are expected to have high energy cutoffs around several Ge_, the gamma-ray spectra of old pulsars having lower surface fields may extend to 50 GeV. Although the gamma-ray emission of older pulsars is weaker, detecting pulsed emission at high energies from nearby sources would be an important confirmation of polar cap models. Outer gap models predict more gradual high-energy turnovers of the primary curvature emission around 10 GeV, but also predict an inverse Compton component extending to TeV energies. Detection of pulsed TeV emission, which would not survive attenuation at the polar caps, is thus an important test of outer gap models. Next-generation gamma-ray telescopes sensitive to GeV-TeV emission will provide critical tests of pulsar acceleration and emission mechanisms. The next-generation 7-ray telescopes, both in space and on the ground, will not only be breaching the unexplored territory https://ntrs.nasa.gov/search.
INTRODUCTION
The last decade has seen a large increase in the number of detected 7-ray pulsars.
At GeV energies, the number has grown from two to at least six ( (Camilo et al. 2000) . between 20 and 200 GeV, but are expected to make an unprecented increase in the 7-ray pulsar population. GLAST alone will probably detect-several hundred or so radio-selected pulsars, with the predicted number being very model dependent. However, the number of radio-quiet 7-ray pulsars could dwarf the number of radio-selected 7-ray pulsars and even approach the total radio pulsar population.
I will give an overview of the current high-energy emission models and discuss their predictions for emission above tering of the infra-red photons by primary electrons, which violates the observed upper limits (Nel et al. 1993 )by several ordersof magnitude. Cheng(1994) revised the outer gap model for Vela-typepulsars by proposing another self-sustaininggap mechanismwhere thermal X-rays from the neutron star surfaceinteract with primary particle radiation to producepairs, replacing the infra-red radiation (which has also never been observed). Someof the acceleratedpairs flow downward to heat the surfaceand maintain the required thermal X-ray emission. The modern outer gap Vela-type models (Romani 1996 , Zhang & Cheng 1997 ) all adopt this picture.
As in polar capmodels,it becomes more difficult for older pulsars to produce the pairs required to screenthe field and "close the gap", so that young pulsars have thin gaps and old pulsars havethick gaps, as shown in Figure 1 . However,unlike in polar cap (SCLF) models,pair production plays a critical role in production of the high energy emission: it allows the current to flow and particle acccleration to take.placein the gap. Beyond a death line in period-magnetic field space,and well beforethe traditional radio-pulsardeath line, pairs cannot closethe outer gap and the pulsar cannot emit high energy radiation. This outer gap death line for 7-ray pulsars falls around P = 0. 
Spectral shape and cutoffs
Polar cap models predict that the 7-ray spectra cutoff very sharply (as a "superexponential") due to one-photon pair production attenuation, at a field-dependent energy, while outer gap model spectra cut off more slowly (as a simple exponential) due to a particle acceleration limit.
The highly relativistic particles emit photons below the predicted pair escape energy at the surface. However photon splitting, in which a single photon splits into two lower energy photons, becomes the dominant attenuation process in fields above ,,-2 × 1013 G and lowers the photon escape energy (HBG97). There seems to be an increasing cutoff energy with decreasing surface field in the observed pulsars, with a dependence even stronger than predicted by the polar cap model for a constant emission radius. However, some increase in emission radius is expected due to the trend for larger acceleration zones in older pulsars, but work to quantify this trend is still in progress.
From Figure 2 , it appears that long period pulsars with low magnetic fields ("old" pulsars) will be the best candidates for detection above 20 GeV. However, there are two effects which work against detection of these pulsars at _-ray energies. GeV and preferably 20 GeV can be achieved.
The picture is quite different in outer gap models (and much more hopeful for ground-based observers). When the high-energy photons are emitted in the outer magnetosphere, where the local magnetic field is orders of magnitiude lower than the surface field, one-photon pair production plays no role in either the pair cascade or the spectral attenuation.
In this case the high-energy cutoffs in the photon spectrum come from the upper limit of the accelerated particle spectrum, due radiation reaction.
The shape of the cutoff is thus a simple exponential, more gradual than in polar cap model spectra. Figure 4 shows the broad-band outer-gap model spectrum of Vela (Romani 1996) , superposed on the measured spectrum from optical to VHE 7-rays and the polar cap model spectrum (Harding & Daugherty 1996 
Luminosities
Predicted ?--ray pulsar luminosities and which radlo-selected pulsars will be 7-ray pulsars will also discriminate between polar cap and outer gap models. In polar cap models, the 7-ray luminosity is roughly proportional to the polar cap current .Energy (MeV) 
LZS-S(II) = 1.6 × 103' Bi2P-9/4ergs -'
where Regime I applies to young pulsars satisfying --7 B_/rp-ii/2s > 6.0 (5) and Regime II applies to older pulsars. The ICS-initiated polar cap cascade model of Sturner & Dermer (1994) predicts that
The 
while the outer gap model of Cheng & Zhang (1998) predicts L cz = 6.3 × 1033 B°73P -°3 ergs -1.
The known 7-ray pulsars,assuminga constantsolid anglefor all sources, follow the gapmodelswill alwayspredict larger ratios of radio-quiet to radio-loud pulsarsdue to geometry.
